Introduction
In the last few years great emphasis has been placed on medical errors in clinical settings, and on strategies to contain and reduce them. The Institute of Medicine report 'To Err is Human' 1 calls for the establishment of a nationwide mandatory reporting system and the promotion of voluntary reporting efforts for healthcare organisations. Many successful reporting systems have been developed in the last few years in intensive care, anaesthesia, transfusion medicine, occupational and industrial medicine, and pharmacy. [2] [3] [4] [5] [6] Legislative and regulatory efforts have been made to address the challenge of ensuring patient safety. However, most practical initiatives have focused on urban settings and academic medical centres; as a result, rural hospitals and other clinical settings are mostly excluded from these efforts. A Medline search (1966 
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Keywords: adverse events, medical errors, patient safety, rural health hospitals [MeSH] or rural health services [MeSH] and a careful review of the resulting studies provided us with only four studies identified as pertaining to patient safety and error reporting in clinical rural settings. [7] [8] [9] [10] Of these studies, only one describes the evaluation of an initiative to document and reduce errors in a rural region in Australia. 10 This gap is alarming given that one would expect an increased level of attention to patient safety issues in rural settings, which are typically faced with limitations of specialists and other resources.
Some of the challenges associated with the implementation of an electronic adverse event reporting system in an urban setting include organisational readiness to adopt an electronic system and integrate such a system as a tool for existing committees, staff members' trust in the system, availability of hardware and the development of a blame-free culture. 11 It remains unanswered whether these challenges would apply to a rural setting, and if so, whether they could be addressed by the same strategies. In other words, little is known about the organisational readiness of rural hospitals to adopt patient safety initiatives and the limitations of existing software, hardware and human resources infrastructure to support an electronic reporting system in the rural setting.
The purpose of this study is to investigate rural healthcare providers' and administrators' attitudes towards patient safety, and their attitudes towards and expectations of an adverse event reporting system. The specific objective of this pilot study is to provide insight into the organisational culture and level of readiness to adopt patient safety strategies in a rural setting as well as to identify critical issues pertaining to the rural context that need to inform the design of such strategies.
Methods
We developed two interview protocols, one for the interviews conducted with administrators (chief executive officers, quality officers and such) and one for the interviews with healthcare providers (physicians, nurses, physical therapists, for example). The interview protocols consisted of 11 items for the administrators' sessions and 13 items for the healthcare providers' sessions; they had a Flesch Reading Ease of 50.1 and 42.4, respectively. The Flesch Kincaid Grade Level for both instruments was 10. The Health Sciences Institutional Board Review of the University of Missouri approved the interview protocols. Letters were mailed to the chief executive officers of eight rural hospitals explaining the purpose of the study and asking them to identify administrators and healthcare providers in their institution who could be contacted for an interview. A convenience sample of rural hospitals was used, allowing for a diverse representation of rural hospitals in the state of Missouri. The individuals were then contacted by telephone. After explaining the purpose of the study and the mechanisms to ensure the anonymity of their responses, they were asked to provide consent to participate. If individuals agreed to participate, an interview session was scheduled, and the interviews were then conducted by telephone and taped. The taped sessions were transcribed and analysed using QSR-N6 content analysis software.
Results
Eight rural hospitals in the state of Missouri were selected to represent multiple rural regions of the state. Six of these hospitals are accredited by the Joint Commission on Accreditation of Healthcare Organisations (JCAHO). All eight hospitals have a surgical unit; four of them have an intensive care unit and only two have a rehabilitation unit. Two of the hospitals are nonprofit, five are government owned and one is a for-profit institution. Box 1 shows the profile of these hospitals.
A total of 16 administrators and 14 healthcare providers were interviewed. Of the 16 administrators, two stated their title as Chief Executive Officer, five as Quality Improvement Manager, six as Director of Clinical Services, one as Chief Operating Officer and two as Director of Risk Management Services. Of the 14 healthcare providers, nine were physicians (no specialties were recorded) and five were nurses. The interview sessions lasted an average of 21.4 (± 0.09) minutes.
Based on both the administrators' and care providers' responses, four mechanisms of error reporting were identified:
(A) The individual who experienced or participated in the event fills out the event report. These forms are then coded based on a script provided by the liability insurer. Information is forwarded to the insurer and after it has been processed, the hospital receives a form displaying aggregate data. (B) Errors are reported to the Quality Improvement Manager. These reports can be formal (using the report forms) or informal (conversation). The Quality Improvement Manager documents the reports and decides if a root-cause analysis needs to be performed for any of them. (C) A committee of staff members reviews all report forms and decides if any action needs to be taken. (D) A medication error hotline is in place so that healthcare providers can call and report a medication error. All other events can be reported to the Risk Manager.
These mechanisms are not exclusive, so that staff members could report that their organisation had two mechanisms (for example, A and C) in place.
Only three of the administrators (19%) felt that there was a timely response to adverse event reports. Half of the administrators (50%) stated that the current mechanism was an appropriate and adequate method of ensuring patient safety. Three administrators reported that errors and adverse events were reported properly, one respondent felt that these were being over-reported, and the remaining 12 (75%) believed that they were being under-reported. The majority of the administrators (88%) perceived the ability to describe trends and patterns within reported datasets that would promote systemic resolution or error prevention as very important.
While half of the administrators rated the current reporting mechanism as appropriate and adequate, only 21% of the healthcare providers agreed with this statement. None of the healthcare providers found errors and adverse events to be over-reported; the majority (93%) believed that they were being underreported. Only 36% of the care providers interviewed had themselves reported an error or adverse drug event during their tenure with their organisation. However, 71% of the providers believed that there was no culture of blame that was regularly placed on individuals involved in medical errors. Healthcare providers stated that an electronic reporting system would be useful and could have the potential to shorten the reaction time after an event had been reported. Issues of usability, training and infrastructure were raised as possible implementation challenges. Table 1 summarises the responses of the two groups (administrators and healthcare providers).
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Discussion
The study findings indicate the need for a medical error reporting system that will enable an effective mechanism for ensuring patient safety in rural clinical settings. The fact that the majority of both administrators and healthcare providers stated that there was no timely response to medical error reports is a definite call for improvement of the current infrastructure. The great majority of healthcare providers stated that the current mechanisms do not lead to identifying best practices and do not provide appropriate and adequate mechanisms to ensure patient safety. The paper-based systems that are currently in place are perceived mostly as simple and easy to use but not as effective interventions that could lead to resolution. However, while an electronic reporting system appears to be useful, concerns have been voiced about the current lack of infrastructure and staff members' familiarity with computers in many of the rural sites.
A limitation of this study is the focus on one United States (US) state, namely Missouri. While our findings apply to this state and are not necessarily generalisable to other US states or to other countries, we believe that they point out systemic deficiencies that are not uncommon for rural healthcare sites globally. The
Assessing patient safety awareness and needs in rural hospitals 161 Currently, how are cases being handled that were near misses or close calls that could have led to patient harm? (Are these being reported or informally discussed among peers or do they remain unreported?) What features should a reporting system have in order to be accepted and utilised by care providers?
• Easy to use
• Fast
• Require minimal training
• Accessible
• Provide statistics
What do you think of using computers to enter reports electronically?
• Very useful automation
• Improve response time
• Challenging due to some staff members' lack of familiarity with computers • Challenging due to lack of hardware resources in the hospital
What organisational challenges do you foresee in a transition to an electronic medical error reporting system?
• Training time and cost • Implementation and maintenance costs • Computer inexperience of users • Way of substituting informal face-to-face informal communication that is essential to building trust worldwide lack of reports focusing on patient safety in rural settings indicates the need for further investigation and interventions. The study findings indicate that current patient safety approaches in the rural settings under study are unlikely to lead to a comprehensive understanding of patient safety or to promote effective targeting of unsafe practices. The improvement of patient safety can be accomplished effectively with a focus on prevention. Such an undertaking relies on a comprehensive understanding of the environmental and behavioural circumstances surrounding adverse events. In addition, an analysis of the epidemiology of such events can lead to the development of systemic, environmental and behavioural efforts to prevent their recurrence. Several patient safety interventions have been designed for academic urban medical centres; the environmental and behavioural circumstances that affect patient safety, however, might differ between urban and rural settings. Therefore, the implementation of an adverse event reporting system in a rural setting needs to be customised to address the needs and expectations of administrators and healthcare providers in a rural context. Such a customisation needs to address the existing resources and issues of usability, user acceptance and training. This study focused on one geographic region and provided an insight to patient safety culture and awareness of several rural hospitals.
